Resistance to paclitaxel in hepatoma cells is related to static JNK activation and prohibition into entry of mitosis.
Hepatocellular carcinoma (HCC) generally shows chemoresistant features to anticancer agents. Paclitaxel has been clinically used in the treatment of various cancers. However, effect of paclitaxel on HCC has not been adequately addressed. Here, we found two categories of hepatoma cells in response to paclitaxel. Paclitaxel effectively decreased the cell viability of SNU475, Hep3B, and SNU387 HCC cells and Chang liver cells (death prone). In contrast, the other five hepatoma cell lines (SNU449, SNU398, SUN368, SNU354, and HepG2 cells) were resistant to paclitaxel (death reluctant). In response to paclitaxel, Bcl-2 was highly phosphorylated in death-prone cells, whereas much less Bcl-2 was phosphorylated in death-reluctant cells. Cotreatment with SP600125, an inhibitor JNK, significantly reduced the phosphorylated Bcl-2 in death-prone cells and caused a significant reduction in cell death. The reduced cell death was due to prohibition into mitotic entry as evidenced by low cyclin B(1)/Cdk1 kinase activity. In death-reluctant cells, inbuild-phospho-JNK levels were high but no longer activated in response to paclitaxel. We found that paclitaxel combined with caffeine or UCN-01, inhibitors of G(2) DNA damage checkpoint, was able to partially overcome resistance to paclitaxel in these cells. Thus our data provide the molecular basis of paclitaxel resistance in hepatoma cells, and appropriate combination therapy may increase treatment efficacy.